Introduction
Consider using people-first language (e.g., people with asthma instead of asthmatics). Page 5, lines 35-40: The final sentence either needs a semicolon or needs to be separated into two sentences.
Method
Page 6, lines 17-18: The authors note that the address field of the NHI dataset depends on contact with a healthcare provider. What is the effect of this? Are healthier individuals who have not had recent contact with a healthcare provider less likely to have a current address on file and therefore more likely to either be removed or misclassified?
The sample sizes, though larger than what is typically available, are still fairly small, particularly for the heating only group.
Results
Page 8, lines 53-53: "when the two groups were combined the treatment coefficient approached statistical significance (p=0.058)" This result is not shown in the table, correct? Page 8, line 55: The authors note that heating only households had pre-existing adequate insulation. It seems then, that there isn't any group that is testing for the effect of heating alone. Discussion Page 9, lines 42-47: This economic analysis seems overstated to me as written. While the lifetime of the insulation retrofit may be 30 years, what is the average life expectancy of the older adults most likely to benefit? While it is true that subsequent occupants of the house would receive the same benefit, if they were not also members of a vulnerable/susceptible population, the impact is likely to be lower.
Page 10, lines 10-13: This paragraph makes it seem like the control group contains members younger than 65, which wouldn't be appropriate and seems at odds with the methods and results described elsewhere in the paper. I suggest a slight rewording to clarify the meaning here.
As noted above, the sample sizes, though larger than what is typically available, are still fairly small, particularly for the heating only group. Is there a reason not to mention this as a potential limitation?
REVIEWER
Keigo Saeki Department of Epidemiology, Nara Medical University School of Medicine, Nara, Japan.
No Competing Interest

REVIEW RETURNED
24-Jul-2017
GENERAL COMMENTS
Major comment 1 The basic characteristics of participants analyzed at the present study should be presented at "result section". Please translocate the sentences of line 8-23 page7 to result section.
Major comment 2
Because the information about basic characteristics is essential part of the present study, the reviewer strongly suggests to present basic characteristics as a regular Major comment 3 To promote understanding of readers, the reviewer strongly recommends to present a figure showing Kaplan Meier curve comparing treatment group and control group with log-rank test.
Major comment 4
As the author describe at methods section (line39-43, page 6), previous studies hypothesize that higher housing quality may prevent from winter excess mortality.
If it is possible to analyze the association between housing intervention and winter excess mortality, the importance of this manuscript will be greatly increased.
Introduction Comment: Consider using people-first language (e.g., people with asthma instead of asthmatics).
Response: Replaced "asthmatic children" with "children with asthma" in introduction. Replaced "elderly individuals" with "older adults".
Comment: Page 5, lines 35-40. The final sentence either needs a semicolon or needs to be separated into two sentences.
Response: Sentence shortened.
Method Comment: Page 6, lines 17-18: The authors note that the address field of the NHI dataset depends on contact with a healthcare provider. What is the effect of this? Are healthier individuals who have not had recent contact with a healthcare provider less likely to have a current address on file and therefore more likely to either be removed or misclassified?
Response: This is a good point. We do not think this source of error will significantly impact the current study as individuals needed to have a pre-treatment period hospitalisation to be included in our two sub-cohorts which means that all will have recently had contact with a healthcare provider and thus had an opportunity to update their address. In addition we believe that misclassification error will bias results towards the null in any case.
This point is now noted in the discussion section "The pre-treatment hospitalisation criterion also makes an accurate address more likely because all sub-cohort members have had recent interactions with the health system."
Changes in wording in Discussion section underlined below:
"In addition, the dataset creation process had an initial address match rate of only 79%, and because NHI address data are typically updated after an interaction with the health system a proportion of the cohort, particularly healthy individuals and more mobile groups such as young people and Māori, may not have lived at these addresses during some or all of the study period. By contrast, seniors are less likely to move than younger individuals, which reduces this concern for the sub-cohorts analysed here, as does the pre-treatment hospitalisation criterion. "
Comment: The sample sizes, though larger than what is typically available, are still fairly small, particularly for the heating only group.
Response: Have modified introduction to methods section to be more equivocal; "The WUNZ:HS evaluation was a quasi-experimental study, made possible by the linking of administrative datasets described in Telfar-Barnard, Baker et al. (2015) . Use of administrative datasets meant that a very large cohort could be created, giving the evaluation greater statistical power to potentially assess the impact of insulation and heating retrofits on rare events such as hospitalisation and death than previous studies. The cohort building process is briefly summarised below." Have also modified discussion section to address this point: "Finally, it is important to note that because the majority of treatment group sub-cohort members lived in homes that received retrofitted insulation rather than heating, the study had much greater potential to detect statistically significant changes for insulation. Similarly, because the circulatory sub-cohort was much larger than the respiratory sub-cohort the likelihood of finding a statistically significant change was greater for that sub-cohort." Response: This is correct -have decided to remove this sentence from results section and other references to it in the abstract as it is confusing and on reflection difficult to justify.
Comment: Page 8, line 55: The authors note that heating only households had pre-existing adequate insulation. It seems then, that there isn't any group that is testing for the effect of heating alone.
Response: This is correct -the heating treatment group measures the effect of putting heating into a home with pre-existing insulation. The "insulation and heating" group measured the effect of putting both in simultaneously. This is consistent with NZ policy, which prioritises insulation retrofits in the first instance. We added the following sentence to the introduction for clarity:
"Heating retrofits were only available to homes that met minimum floor and ceiling insulation standards, either due to pre-existing insulation or as a result of having also received retrofitted insulation under the programme."
Have also added more explicit explanation of treatment types in a new subsection of Methods section:
Treatment characteristics Three retrofit treatment types were analysed. Firstly, insulation only, which indicated that a variety of EECA specified underfloor and ceiling insulation products were retrofitted so that floor and ceiling insulation met EECA standards (typically an R-value of R 2.9 -R4 for ceiling insulation and R 1.4 -R 1.8 for underfloor insulation). Although no field data were collected, a New Zealand study of insulation retrofits with similar parameters found that insulation retrofits increased average indoor bedroom temperatures by approximately 0.5°C, reduced time exposed to temperatures below 10°C by 1.7 hours per day and decreased relative humidity by 2.3% (Howden-Chapman, Matheson et al. 2007 ).
The second treatment type was heating only, which indicated the retrofitting of an energy efficient heater from an EECA specified list (the majority of homes chose heat pumps) and was only available to homes with pre-existing underfloor and ceiling insulation that met EECA standards. A randomised controlled trial of similar heating retrofits with baseline underfloor and ceiling insulation recorded an increase average living room temperatures by 1.1°C (Howden-Chapman, Pierse et al. 2008) The final treatment type was insulation and heating, which indicated the concurrent retrofitting of both insulation and a heater to the above specifications. It is likely that the temperature and humidity benefits of this treatment type would exceed those gained from either of the other treatment types.
Discussion Comment: Page 9, lines 42-47: This economic analysis seems overstated to me as written. While the lifetime of the insulation retrofit may be 30 years, what is the average life expectancy of the older adults most likely to benefit? While it is true that subsequent occupants of the house would receive the same benefit, if they were not also members of a vulnerable/susceptible population, the impact is likely to be lower.
Response: The economic analysis had to make numerous assumptions and modelling decisions regarding how much additional life would be gained by individuals who avoided death and about who would live in the homes in future (given population mobility, demographic change etc.). This type of modelling would require a great deal of space to present in detail and we believe it would detract from the primary role of the paper. To provide some clarity have added "based on the assumption that retrofitted homes would contain a consistent proportion of vulnerable occupants gaining health benefits during this period".
Comment: Page 10, lines 10-13. This paragraph makes it seem like the control group contains members younger than 65, which wouldn't be appropriate and seems at odds with the methods and results described elsewhere in the paper. I suggest a slight rewording to clarify the meaning here.
Response: Replaced "younger cohort members" with "younger individuals" to avoid confusionthanks!
Modified introduction to reflect this limitation: "The WUNZ:HS evaluation was a quasi-experimental study, made possible by the linking of administrative datasets described in Telfar-Barnard, Baker et al. (2015) . Use of administrative datasets meant that a very large cohort could be created, giving the evaluation greater statistical power to potentially assess the impact of insulation and heating retrofits on rare events such as hospitalisation and death than previous studies. The cohort building process is briefly summarised below."
Added the following to the limitations noted in the Discussion section:
"Finally, it is important to note that because the majority of treatment group sub-cohort members lived in homes that received retrofitted insulation only rather than heating only or insulation and heating, the study had much greater potential to detect statistically significant changes for insulation. Similarly, because the circulatory sub-cohort was much larger than the respiratory sub-cohort the likelihood of finding a statistically significant change was greater for that sub-cohort."
